(l2)1*»ia*ft#?ifc»-3lxT4>IB**LtcHBlH« 



(43) 

2005 ^9 ft 29 B (29.09.2005) 




PCT 



lllllllllllllllllllllll^ 

do) mm^mm^ 
WO 2005/090532 Al 



(si) mmm^m 7 : ciomi63/oo, 

F01M 11/00 //(C10M 163/00, 137:00, 139:00, 159:20) 
(C10N 10/04, 30:04, 40:25 



(21) m^ihm^i 

(22) SRRUHB: 

(25) mVBtmK<D mSi 

(26) mm'&ffiommi 

(30) ffiftjf ^r— 

*$1M2004-081147 



PCT/JP2005/004617 
2005 ^3 n 16 B (16.03.2005) 

2004 ^3 ^ 19 B (19.03.2004) JP 



(71) ffiMAf*ll^f^<^T(7)ti^ll(COlNT): *ffB*^ 
}fil*3t#a (NIPPON OIL CORPORATION) [JP/JP]; 
T 1058412 |Rffi»^Effi*f«-T B 3f 1 2-§- Tokyo 
(JP). »BftA5tt*3iSttft-b>4r — (JAPAN PE- 
TROLEUM ENERGY CENTER) [JP/JP]; T 1050001 ^ 
m^^lE*y Pl4T§3f 9^ Tokyo (JP). 



(72) %W^;1&&XS 

(75) S§fE#/tiH5IA f*HfCOl,*T(D^: WB «J (KURI- 
HARA, Isao) [JP/JP]; =f 2310815 #&JI| "Hftj^m * IE 
=f Jft Hi 8 Stfj $f B *^ja**iC#art Kanagawa (JP). 
JjnSf:£ A££ (KAGAYA, Mineo) [JP/JP]; T 2310815 # 

ttft Kanagawa (JP). 

(74) i-tmXiM^ — , ^(SAKAI,HajimeetaL); T 1020083 

T B R tf;U Tokyo (JP). 

(si) «siiu»^a>£^igy, ±x<Dmm<Dmto&mtf 

Pltg): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 



(54) Title: LUBRICATING OIL COMPOSITION FOR DIESEL ENGINE 

(54) «BB<D*#: f^— if;ux>5/>fflfU»a 



(57) Abstract: A lubricating oil composition for use in a diesel engine being equipped with a regenerative DPF and using a diesel 
fuel having a sulfur content of 10 mass ppm or less, which comprises a base oil for a lubricating oil and additives containing (A) a 
metal-based detergent, (B) an ashless dispersant and (C) a phosphorus -based anti-wear agent, and also has properties satisfying the 
requirements that the sulfate ash content is 0.4 to 2 mass %, that the atomic ratio of the amount of metals originated from (A) com- 
ponent to the total phosphorus amount is 0.2 to 3, that the atomic ratio of the total boron amount to the amount of metals originated 
from (A) component is 0.2 to 2, and that the atomic ratio of the total sulfur amount to the amount of metals originated from (A) 
component is 0 to 4. The above lubricating oil composition can extend the life of the DPF through the inhibition of the accumulation 
of components being easy to fasten to the inner wall of the regenerative DPF. A diesel engine system being extended in the life of 
a regenerative DPF and a method for inhibiting the accumulation of components fastened to a regenerative DPF in said system are 
also provided. 
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[oooi] *mmfe, H^npF&m^fc^-^/v^^mmmmm)&m. w^dp 

[0002] ^KJSSrff^^, tMB»t^i$iJii¥^fU*oTtTjB^ 

DPFte. WJS^t¥<D?M%7^/V$— xWM^^i-^h(DXh^, ^(Dm&lt& 

ft, itb^ffl^V— 1?/HKMSf£LTki\ SOx, NOx^OTM^maiJ^C, 

#Hfl¥7-10273^f^ ^8-48989^1^ #P?fl2000-119680^-4HS, #Hfl 
2000-256690^|g N #|g^3-62893^|g^«, DPF(DPM#^^^i-fc>6^ 
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s^^;dpf^*5v ^x^mmm.^DPF(Dm^i\z.^i^mm^R^i-o ^<dtc^, 
mu Mntnmm<DBm&mmz.wffiu ^m^ntcmnm^tA,t^^xv^ 

[ooo4] *mm<DmMfe, mmmz&nztKfrm&mmimm^xnpFKwmirzm? 

m*mmirz>^bx\ mtmpF^m^mMir^t^x^, n^upF^m^tc 

*mw<Dffl<DMm^ m^npF<DftmmM^^^tt<vwm*mmx%, 
mn^vpFKwm^fcf&ft<D^&mM>iz.ft ?z.t&x%z>^ s^dpfo 

K^mn^-DPF^mmm^wmnm^m^mm-r^txh^o 

[0005] «§w<bte. ±.mmm%M®:irz>tz_ib ^mmMm^tcw^ %rm<Dm&.m&<D 

i?z/K&\ nt, mntvxmm^iomAppm^r^r^-^mn^mm^tcm^ 
mr>PF^<Dmm^cowm^x<omm^mmx^, ^ $%n^DPF\z.wmv 

«\ ^^10®*ppm^®x.5^V-^/vM^fflLfc#^^«, i<Dj;5« 
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[0006] irf^ib, ^mm^xm^ S^dpf-HIx., £o»iU«f^iofi 
(i)«»0i-2li%,(2)^ylW§(AMMH©^IMfJt(M 

/Plt)0.2-3, (3)(AM^H^^Mi^^-r§^^**^J^^lt(B/ / Mit)0.2 

^>-fflpm»m^^tfPmtt^fflbT^^A^afei-^s^DPF^ 
/^^^p^^i^^^tppm»^fflbTfi^^^^afei-§#^^D 

M{-^«Kt-itb«\ #^^DPF^«^L, E.oM£LT«jt#10fC*ppm 
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[0007] (A)&«^»*Nr!U (B)iK^t 

ppm^T^-xV— if /^mn^mmir^4—^/^>^>^^ ^T, S£5£DPF(D 

[0008] WT*36WSrJE^«ilt^M-r«o 

titdmmmmfr%. fmm*i%. mmmm, y^mw^m, mmz>*>. xmimn 
m<Dm&&i^±ft^xmmuzh<D. h^m^y^m^tf&m. gtl wax( 

[0009] j£»5R^»tp©«Kii^tt, *mm<DMi£^itirmmz.mmzt£<s mmm 

m.05M&%^rxh^ o 

^>stu\ mm%k&m<Dmnft&i&u~t%z-tx\ dpf— 
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tt(D^-eM^l«*%W_h, 0*L<^2«i%J^_h, xmi-^<mMA%£X-t, 

^X^^M^Ab^ ASTMD2549^MLTilJ^Ufc^#*@^(aromatic 

[0010] ^-^^M^L-cf*, ^y^^xf^^TK^^ji-^-^^y^v— , l-^-t 
-2-^/p^iy/vr^-<—K ^y^V/vrv^-k ^by^V/Kr^— k x 

rcy^yh— /v-2-rc^vw^iJvm— k x«^>-^^y^yh^/^7/v^— M£<^ 

coon] ^mm^m^^mm m^mtvx^ ±mmm^^m, ±t^^^xn^.ti 
h<D^frhmitti%2nu±<Dfrnm^mtmmx%z> 0 mz.\*. msJL±<Dt& 

b<Dm&mm&m?z>z.b&x%z> 0 
[0012] ^mwfcm^mmmmm<Dm*mfemzmmtt^^K wioo°cx(DW}^m 

}3\ 3mm 2 /s^_h20mm 2 /s^T;$W£lX, 4mmVsJ^_hlOmmVsJ^T^J:«90*U 

5mmVsJ^_h7mmVsl^T^#^0^b<, 6mmVsJ^_h7mmVs^T^^ 
0*U/\ MIE»J^^20mmVs^ffi^.6»^^. te^^tt^M^U 
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[0013] mmmmm(DMmmikMbLxn,NOACKMmm^2omA%&T&&^<, 
imm%^r^him^<, io«*%^t^#^^lv\ i?tisi©NOA 

ttmh^X-OKWrnn.^ M^80.£A_h, 0l£L<moO^_h, S^0*b<«12O^ 

[ooi4] *mm<D%mmcm^ ^(AM^m, ^M^tt^j-cfeSo (A)^^atii, t/v 
o #^ ^(i)-e^^$^^b^^^sfm^>^<^ia^, M^55^/v%^_h 

[0015] Mki] 



^(1)^, R 1 ^^*^!— A0(DT/V3r/V^ R 2 ^**J^^-X«^*#Cl— 40(DT/V 




( 1 ) 
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o *7c, n^JRM(Dffi#:^J;«91X»2^-f- 0 
[0016] _hlB^*^Cl— A0(DT;V^;vmt\^X\i s 0tlx.fi, ^^/^, n^/k^ ^ntWS 

U-xV/HS, ^^^f v >/H^ t^f^/H, ytfV/vS, ^w=3 
-y;V^ K^V/l^ hU=tV/V^, ^h^vWK, ^aV^S, ^^rfny'/H, 
t^aVM, hUT=i^/V^#^^{f t>fi^ ZLfl 

±M^MWa— 40(OT/^^r/^S^c:*5V^T, #^3^10— 40<£>T/1^/VS^ML 

[0017] (AM^-^T. tfrfBT/^y^MX^T/^y±S^«i^y^-hi:L'C{i, 
^tt^OTS^^tt^f*tL^)^^:\ mjfB^(l)^*5(t^R 1 ^^*#:io-19(7)M2 

^T/Vdr/VS, R 2 ^**J^^-C^^^(A-l)t, R^TJ^R^^^^lo-igcDll 
2m.T;V^;vm^^it^m{A-2)t(D^t\mbmo\ 0 /o J^_h, #?*L< te60mol%J^_h 

90moi%^_h<hi-§T/^y^jax{*T/^y ±s^M-y-y^— h^M^bv \ 

ttf|S^^^l(A-l)^mA-2)(D«^it«, fb^(A-l)^ia^40mol%^_h, 
<fi50mol%J^±'Cfc<9, ^^(A-2)^a^i5mol%J^T, ^*L<{il0mol%J^T 
-CfcSo *fc, fk^(A-l)|cm-«^^(A-2)©*/Vit((A-2)/(A-l))tt, #«J 

Rgtefti^, {£M»j'l4^J;<9fttt§^-c0*L<«o.3J^T, J;«90^b<»o.2J^T 

[0018] (AM^^bTfi, ^i^/^^Al^/Xft^^i^^^^^fOd^IM 
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{2150— 400mgKOH/g, £i90*L<m5O— 200mgKOH/g-e&<9, J^/VjJn^— 
?# ^JX^^-h^tif ^J^ffl-r3^cDi&X«, 0*b< {3200- 
500mgKOH/g, i*90^b<^25O— 400mgKOH/g-efeS o ^-CittflfiM* JIS K 

2501 r^^M^D^iFii^^-^foffi^fej (D7. icmuvxMfe&tiZT&mmm 

[0019] ^W<^m^^*5V>T(A)^^»^Stt, ffij£VO<DffimZft, M/PJt, B 

ia^^*»-e, T/^y^jRXttr/^yzhig^jRfi^LT, M^ro.oiic 
*%^_ho.5«i%i^T, 0*b<f*o.O5®*%^_ho.3®*%^T, 4#K0*IX 

fi0.15®*%^_h0.2®fi%^T-efe§o 
[0020] HlfflV ^3(B)j£#«, «^^J-e*>^o (B)^^-^b-C^, fljfctf, ^m^C 

40—400, 0i^<i^6O^35O(DWM^<i^WiK<OT/>^mX^T/>^/um 

&ft?*K&?£<thim^i-%^m4k&mxitt<Dmmfc, ^mat, =*^y 
mm^Mir^mmmmru ^*m^4oo^x.§^«, s?tiii^^ 

/v^te, WMft^&ffllRT*b£\^ 0*L<fi, 7°ptvy, 4yy^u 
[0021] (BM^iLtfi, ***^&^^#J^#$*3£fcaSTHS\ 
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_ho.2®M%WT, #t;:0*u<riO.O2jfi%^_ho.i5JCft%^T'C*>5o 
%W±0.2«ft%^T. U*L<tt0.018ft%W±0.1ft%7|ci, J;«9^*L<tt 

o.04M%*«Src*>U, <KrlJi»*b<tto.03@i%«T-e*>5o (bMMH^*^ 
[0022] (B)^tii, ^^^Sr^^Jfev^^BJc^ilc^J, #^*^^^^v^/n^^^k 

0.3J^T, #t!10*U<r4O.2J^T'C*>«o 
[0023] #mWtefflv^(c)/£#H:, y^rtM^BSihSO-CfcU, ffl»ttteteffl&fx345?fci0> 

(OMtLtit, w^ti, y^^^vK m>m^T/^, ^-y^gfe^^vK 
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[oo24] (o^^ittii, m&ffiikmmizmtifcm&mzmz^b&^zbbhfcnpF 

[0025] *^0j!(Dm^^*5V ^(CM^^iT*^ #fcffi!ll£f*fcV ^ 

y^*^LTM^0.01®*%^_h0.2®*%i^T^ 0*b<«O.O4®*%^_h 
0.15»i%^T^ i«9^b<f*0.08»*%^_h0.15»*%i^T^ #^f^L<fi0.1 

®*%W_ho.i5a*%^T-e*>^o 

[0026] ^mm^mmmmmm^ _hiB(A)-(o^^^^«f£it-e^<, TtEumi) 

(«^C#0.4~2@*°/ck (2)^y^*^*J-«(AM^H(D^M*CDjm^Jt( 
M/Pi:b)0.2-3a3)(A)^^H^^M»^>^i-S^ f >**^J®^-i:b(B/Mj:b 
)0.2-2,(4)(AM^H^^M»t-*f-r§^lt*®J®^-i:b(S / /Mi:b)0-4 o 

J^C-C0.8a*%^®X.1.2«M%^T, 0*L<^iO.9©A%^_hl.l»i%i^T^ 

J:»90*b<{*i.oa*%^_hi.i®*%ji^T^i-§r^^^§ o g#(2)<Z)M 
/PifcteO.2-3, 0*b<«m_h2.5^T^ J;*90*b<fil.2|^_h2J^T, #^0*L 
<{il.2W±1.6WT-Cfc t 9, ^#(3)<£>B/Mitte0.2-2. ^*L<«0.25J^±1.2WT 
, £90*L<jm3J^_hO.7J^T\ mz.&~£V<m.3£X±0.6£XTX&V. ^fK4)<DS 
/MitttO-4, 0*L<»O.2J^±3^T, £«90£LXtem_h2.2^T, #^f*b< 
«1.5^_h2J^Tt?feS 0 
[0027] M#(D»a^M^«, ^^$^m^»^^V--if/^^>-|ft^.tS-#^ 
jSC-C0.4-0.8fi%, ^L<«0.45®*%^_h0.6®*%^T, £<90*LXteO.5 
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®*%^_h0.55®*%^T^5-^dS-e#«5 o ^(Dm, S#(2)<DM/PJfcte0.2~ 3 
, 0*lXfctO.4£*_h2£*T* £W£lXtt0.6E*_hl.5E*T\ 4£fci#*lXr±0.6£*-hl 
£*TT?fc!\ ^K3)<£>B/Mjfcf20.2~2 % 0£L<teO.5.£*_h2.5£*T, J;t)0*U<f* 
0.8£*_hl.5£AT* #i^*U<ri0.8^_hl.2^T"C*>5^ ^#(4)<DS/Mitte:0~ 4, 
0*L<f*O.5^_b3.8^T, J;W*L<f*1.5W_b3.8^T, #^0*U<tt3^_h3.8 

[0028] mKi)<omttm&ft. ^^num^)^m^r4-^/^>^>mm^m^ 

J^CTl.2«A%^®x.2WA%^T, 0*b<«l.3W*%J^_hl.6«*%J^T, £<9 

PJtfcfc0.2~3, 0*lXfctl.5£*_h3£*Ts £!>03aXtt2«J^.6£*~reS>0, S#(3) 
<£>B/Mjfcf*0.2~2 % IftUftl^T, £*90;£L<te:O.5^T^ #fc0*lXf*O.4£Jt. 
T~C&9, H#(4)©S/MJfcfii:0~4, ^L<»0.2^_h2^T, <t90*b<«O.8W 

[0029] ^K^^V-^V^^^fflP^^ia^f*, _hfE«^^J;«9S^^DPF, # 
ttf-e^fSW tot, ^PJ^l^fi. ^Jt^lOfCMppm^T, 0*L<f*5« 

[0031] ^K^^V—^V^^^ffliimwia^^^, iKSWt, ItiiM 
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mmwtfa±.m. m-kMstm, vsmnu mum, &m^mmtm, m&mxtzm 

o 

mmmmmtvx^ ^y^v^^-^-K ^y^v^M-^^-h 

(c)m5r£i^<DBmj5itmbvx^ mfi, mimm, m^^^ m^t^ 
vs±mmmmx^ 0 

¥kmmw.fa±Mt\^x\±, 0!ix.fi, MTO^i^nooo-ioooooo^y^y 
yi^— hHk, ^^>-a-3r\/~74>^m^—%k, ^i/^-v?^^=t^y^— ^ ^°y 

y— , 4^y—/^mt^-mm^m x%% 0 
mmMtvxn, 0rix.fi, &mwfr*—K t/i^/i^^v^/mj^— k >v~ 

mr/v^u>^y=x--/vm^^r>^mm^\mmmx^ 0 

7y-/K *A>%'?h^rS<?-T-S~- /K '<>o/M7T>'— /VXfi^rCOfl^, 1,3,4- 
f7^7/-/^y^7^H\ l,3,4-^T^Tyy/W2,5-t^v ? T/V^7Vv ? ^^7— 
k 2-(T/i^/^^)^>-yV^V— /k j3 -(O-^/v^v-^^v 5 /^ 
^):/nfc 0 ^^hy/i^s>fM~e#5 0 
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[0032] itb^#»^»J^«0J(D^m»m^^^$^^^tt^»^* 

{30.0005— lff*%#W*U/ \ 
[0033] ^mm(DT^— fef/V^vV^^te, S^^DPF, #^ig^S^^DPF^# 

dpf— (Dmm&ft&wm&mmtsti, ^ DPF^#ab«^^^jrt- 

[0034] ^0^(DS^^DPF^O@^^^»0iJ^&«, S^^DPF, #^5gJ^# 
^^DPF^«X., ^oTO^bT«^10«AppmJ^TO^V-if/VM^ffl 
i-S^V— if/V^^^^^^^tt^flS^^DPF^cDH^^^^^TfjlJ 



[0035] J^T, *«B^^rttMmWtWJtiot5ia#:K)l^B^t5^\ 
H»!ll-7, JtWJl-4 



mm 
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[oo36] wa^ta, 4oocc^tf yim^— &/^>i?^*m^\ ®mmz.mkmmm<7> 

;«{ttSDPF^*9#{j\ 2400rpnu l/2^#, 100B#^(Z)aSfe^TV\ DPF<D 
BfeftefrMWjgU M©ff4Mtf©tJ±^ftLttl(^t 0 DPF 

o 

[0037] ft, m*p(D&mttfe£lT(DtmXfoZ> 0 

Dmrnmmm •. TKm^^mmmaoox^m^m 6.5mm Vs. aj-t^* : o.oooi jc 

1%^T, ^#$^5.5fCi%, NOACK^*:8ffi%, MtHtifc: 130) 

2) iB?t?ft Sift : mMmUmm(100 o Cm^m : 5.3mm 2 /s , fiftJt^TS : 0.35{f *% x 
*r&*8Bfc:103) 

3) ^Bft*/1^^^^3aifiS^/l^^y K^Stt : 166mgKOH/g, 

(A-l) 3-7^rW>V- h53mol%, (A-2) h8mol%, 
STA^/W-Vi/U— h^f+91mol%, T/1^/VS:C14— 18||2^T/V3r/VS) 

4) *!>^/Vv'^^Waii^Stfe^/Vv'!>^i^y i/W— K^^ffi : 190mgKOH/g 
, ^7/V^A^*:6.8®*%, ^ira-#S:2.7SrS%, «K3t^Tft:0.3M;% 
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„ (A-l) 3-7/Mr;>f9VV- h53mol%, (A-2) 3,5-v ? T/V^/ViMJv'W— b8mol%. 
^/T^/Ml-yW- h-^tf91mol%, T/1^/1^:C14— 18||2i^T/l^r/V^) 

5) ^^7V^^A^^j|g^^tfe&/V>-^^/^^— M££fi£fl6 : 300mgKOH/g, 
^^A^i:12«i%, fll||^^r*:3.8«*%, fiftfifeB*#*42.5M:%) 

6) ^ai*^>!>^^iaiaS^/V^A7ai^— : 250mgKOH/g, # 
/V^^^Wi:5.25»ft%. €Mtl:2.5fI%, «MM31.5fi%) 

^*1.3®*%) 

^-S1300, S*-a"^il.6®*% N *>>^#*0.5®*%) 

9)^(1 ,3-^^7^^^)v ? ^^-y^MrpX»p v ^*: 7.8®*%, y^^"*7.2 
«^-a-#*14.0»M%) 

[0038] D^l] 
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